Suboptimal nutrition is known to underpin various occupational health issues. According to the International Labour Organization (ILO), poor diet at work may be costing countries up to 20% in lost productivity, either due to malnutrition in underdeveloped regions, or the over-nutrition and obesity epidemic that is currently occurring in many industrialised nations 1) . Obese workers, for example, are up to twice as likely to miss work when compared to their non-obese counterparts, while iron deficiency may lead to workplace accidents and has also been shown to reduce productivity by up to 30% 2) . Workplace nutrition programs and health promotion campaigns, therefore, offer an ideal opportunity for dietary interventions to help improve the health of employees on a long-term basis. Aside from maintaining adequate energy levels at work, nutritional interventions may also help address vitamin deficiencies which might otherwise have adverse sequelae for the offspring of female employees. Such programs would be considerably beneficial in workplaces that consist predominately of females at reproductive age.
Folic Acid is the generic term for a large family of Bgroup vitamins occurring naturally in liver, fruit juice, certain leafy vegetables, cereals and grains 3) . These are largely in the form of methyl-and formyl-folate polyglutamates. The vitamin is essential for the production and maintenance of new cells, and by the early 1960s, it had been suggested that folic acid metabolism might be related to neural tube defects 4) . By the late 1980s evidence had mounted, with folic acid supplementation in the form of synthetic pteroylmonoglutamic acid being shown to reduce the prevalence of neural tube defects in some studies from the United States (US) 5) . In 1991, a groundbreaking and well-publicised investigation from the United Kingdom demonstrated that supplementation with synthetic folic acid may prevent over 70% of spina bifida and anencephaly cases 6) . Human folate status can be ascertained by blood measurements 7) , from which various population-based studies were able to demonstrate that its intake in the general community may be suboptimal. US national surveys conducted during the mid 1990s, for example, began to reveal that most adults were not consuming adequate amounts of this vitamin 8) . Given its role in the prevention of neural tube defects and the fact that many pregnancies are often unplanned, folic acid was subsequently introduced on a mandatory basis to grains, cereals and flour in the US during 1998 9) .
Aside from public health benefits, the potential health benefits of mandatory supplementation with synthetic folic acid are also interesting to consider from an occupational health perspective, particularly among workplaces where the majority of staff are women of reproductive age. Many industries around the world remain predominately female, particularly in health care fields, such as nursing 10) . We believe that Japan may be an ideal country for trialling a workplace nutrition program designed to improve the folate status of working populations. There are a few reasons for this. Firstly, Japan already has considerable resources dedicated to occupational health 11) , such as a national health promotion campaign called Healthy Japan 21, as well as the Health Promotion Law which came into effect during 2003 12) . Secondly, the Japanese Total Health Promotion Program (THP) offers a unique manpower resource, whereby nationally-registered dieticians can undertake further training after graduation and thereby become an accredited Industrial Nutritionist 13) .
While industrial nutritionists may be the ideal professionals to introduce folic acid supplementation, specific workplace Health Promotion Programs (HPP) would also be needed to ensure a comprehensive primary health care approach in this regard. HPPs were originally proposed in Japan during the late 1980s, with an intention to focus on physical exercise, nutrition, smoking, alcohol consumption, mental health and health guidance 14) . Since collapse of the 'Bubble Economy' during the early 1990s considerable structural changes have been occurring throughout the Japanese workforce. Many companies have been forced to merge for example, with subsequent effects on the stress levels and general health of employees 15) . Poor general health and suboptimal nutrition may be a by-product of increased workplace stress, changing work environments and job-related anxiety in the new Japanese work environment. Aside from occupational health issues for the workers themselves, industries with a high proportion of females would also incur additional risks for their offspring, particularly where folate deficiencies might be occurring.
Although preconceptional folate screening for women whose offspring are at high-risk of neural tube defects can be useful 16) , workplace nutrition programs may actually offer a more practical vehicle for addressing this problem. Without doubt, 'moderate' intake of folic acid as a supplement or fortificant is known to be beneficial, although it is also important to be aware of some recently-identified negative issues associated with excessive intake. These may include increased rates of positional plagiocephaly, epigenetic modifications that are heritable, genetic selection of deleterious genes, insulin resistance, increased twinning, colorectal cancer, breast cancer, and where vitamin B 12 is low, cognitive decline 17, 18) . Other conditions may also be modified by the relationship between native folate and gene variants of proteins which transport or metabolise it. Similarly, the mandatory fortification of foods with synthetic folic acid then, as now, also remains a controversial issue for the general public. Although the US began such measures over ten years ago, the UK and the European Union have thus far resisted, although Ireland has, in principle, opted for mandatory fortification.
Despite these caveats the benefits of folic acid supplementation in women of child bearing age are clear, and on balance, generally outweigh the negative. Even outside this large group, another potentially positive attribute is the ability of folate to lower homocysteine, a thiol amino acid that is an independent risk factor for thrombo-and atherogenic vascular disease, and hypertension 19, 20) -the disease risk associated with elevated homocysteine being almost identical to that of high cholesterol. Despite this latter point, and somewhat counterintuitively, trials on folic acid supplementation have, as yet, failed to show any convincing beneficial effect on cardiovascular disease.
As such, the debate is not whether adequate folate status should be attained within working populations, rather; it is how much is enough, and how much may be too much. Furthermore, an additional consideration remains as to whether supplements should only be targeted at women of child bearing age, or simply to all women. The authors thereby advocate judicious intake based on existing knowledge regarding the bioavailability of native and synthetic forms of this vitamin, as well as recent findings regarding gene-nutrient interactions 17) and the increasing risk for key developmental and degenerative disorders 18) , particularly colorectal cancer rates, where the timing of exposure to synthetic folic acid supplementation seems to be crucial. With the aforementioned points in mind, it may be that the best approach is to initially focus supplementation for those women aiming to become pregnant, and to provide education in support of the use of folic acid at and around the time of conception. Given the undoubted health benefits of adequate and appropriate consumption of this vitamin, particularly for women, we feel that our proposal for folic acid supplementation in workplace nutrition programs should be seriously considered by occupational health professionals in Japan, and elsewhere.
